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Abstract 

Background: Current medical and scientific research indicates that rosacea, a chronic and 
often debilitating skin condition that primarily affects the central face, may be caused by an 
overactive or excessive inflammatory immune response. Regardless of etiology, the 
accompanying redness and inflammation is unsightly and difficult for the patient. Anatabine 
is an alkaloid from the plant family Solanaceae that has been shown in several preclinical 
studies to modulate proinflammatory signaling pathways. Objective: A cream containing 
anatabine was developed and evaluated in an open-label case series study for safety and 
effects on the appearance of the skin in 10 patients with mild to moderate rosacea. Methods: 
Patients applied the cream to the face twice daily for a period of 30 days. Patients and the 
study physician completed safety and efficacy assessments at study end. Results: Results 
showed that 50% of the patients self-reported improvement in the appearance of their skin, 
and the physician noted improvement in 70% of the patients. Photographs taken before and 
after 30 days of cream use provide visual evidence of the improvement in several patients. 
There were no complications or adverse events reported by any of the patients in the study, 
indicating that the anatabine cream was safe and very well tolerated. Conclusion: The results 
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of this open-label case series show that a facial cream containing anatabine can improve the 
appearance of the skin in patients with mild to moderate rosacea and suggest that a double- 
blind, vehicle-controlled trial in a larger number of subjects is warranted. 



Introduction 

Rosacea is a common, progressive, chronic, and in many cases cyclic, inflammatory skin 
disorder that presents with a variety of clinical manifestations that are primarily localized to 
the central face. Rosacea affects up to 10% of the US population and occurs most commonly 
in adults between 30 and 60 years of age and in fair-skinned individuals of Celtic and 
northern European heritage [1, 2]. The disorder is divided into four main subtypes based 
upon groupings of primary and secondary features: [1) erythematotelangiectatic [centrofa- 
cial redness); [2) papulopustular [acne-like inflammatory papules and pustules); [3) 
phymatous [marked skin thickening and distortion of facial contours, more often in men), 
and [4) ocular rosacea [eye redness, pruritus, or irritation). Granulomatous rosacea is a 
variant of rosacea [yellow-brown or pink papules) [3]. 

The cause of rosacea is unclear, and many hypotheses have been proposed based upon 
the numerous contributing factors and triggers that lead to flare ups of rosacea, including 
sun exposure, extreme temperature, spicy food, alcohol, stress, topical irritation, and drugs 
[vasodilators, nicotinic acid). Multiple lines of evidence in recent years have led many 
experts to believe that rosacea is primarily caused and exacerbated by an overactive 
inflammatory immune response. It has been hypothesized that excessive upregulation of 
inflammatory mediators and/or dysregulation of innate immune function may underlie the 
diverse range of rosacea signs and symptoms including vasodilation, redness, angiogenesis, 
edema, and the formation of papules and pustules [4-6]. In this model, environmental 
stressors [ultraviolet light radiation, heat, cold, spicy food, and alcohol), microbes, and 
certain types of bacteria stimulate an innate immune system signaling cascade leading to the 
overproduction and activation of cytokines, chemokines, antimicrobial peptides [cathelici- 
dins), and other proinflammatory mediators that result in tissue destruction and infiltration 
by inflammatory cells such as neutrophils and lymphocj^es. This excessive, uncontrolled 
inflammatory response is believed to be responsible for the clinical manifestations of 
rosacea, and many researchers suggest that targeting and controlling excess inflammation 
should be the goal for new rosacea therapeutics in development [4, 6-8]. Regardless of the 
etiology, the consequent redness and inflammation of the face in rosacea is difficult for the 
patient, does not respond particularly well to treatment, and is frustrating for both physician 
and patient. 

Topical and oral medications used to treat rosacea have equivocal clinical efficacy, and 
there is a recognized need for more effective, safe, and well-tolerated long-term treatment 
options. Compounds that alleviate or control excessive inflammation in the skin are likely to 
provide relief from many of the symptoms of rosacea, and many rosacea sufferers are 
beginning to experiment with new, non-prescription treatments with unproven safety or 
efficacy. Briefly put, there are no current effective ways for a patient with rosacea to reliably 
improve the appearance of their skin. 

Anatabine is a minor alkaloid found in plants of the Solanaceae family, including pep- 
pers, tomatoes, potatoes, eggplant, and tobacco, that is being investigated as a modulator of 
systemic inflammation. Researchers have shown that anatabine exhibits anti-inflammatory 
effects in a number of in vivo and in vitro studies. In a transgenic model of Alzheimer's 
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disease, anatabine administration resulted in the downregulation of the proinflammatory 
molecule amyloid |3 due to reduced activation of nuclear factor kB [NF-KB)-dependent 
pathways, and anatabine significantly lowered plasma levels of the inflammatory marker C- 
reactive protein in these animals [9]. Anatabine has also been shown to block the production 
of proinflammatory cytokines such as IL-1|3, IL-6, and TNF-a in the blood and tissues of mice 
injected with lipopolysaccharide by blocking the activation of the transcription factors NF- 
kB and STATS [10]. Caturegli et al. [11] investigated the effects of anatabine in a mouse 
model of autoimmune thyroiditis and found that anatabine significantly reduced several 
markers of systemic inflammation. 

Although the precise mechanism underlying the diverse immunomodulatory effects of 
anatabine is unclear, a topical cream containing anatabine may provide anti-inflammatory 
benefits when applied to the skin by interfering with proinflammatory signaling pathways. 
The purpose of this open-label case series study was to examine the safety, tolerability, and 
effects of a facial cream containing anatabine in patients with mild to moderate rosacea, 
principally to determine if it could improve the appearance of the skin. 



This case series was conducted at a private dermatology clinic located in Bradenton, Fla., 
USA. Patients interested in taking part in this case series provided written informed consent, 
which included consent to use facial photographs for scientific presentation or publication, 
before any study-related procedures took place. This study did not require ethics approval. 
Each patient was treated as clinically indicated, and patient confidentiality was protected. On 
day 1, patients came to the clinic for baseline assessment, had photographs taken, and 
received instructions for using the anatabine cream. For the duration of the 30-day study 
period, patients were instructed to use the anatabine cream twice daily. Patients rated 6 
components of their baseline skin appearance and rosacea symptoms [overall skin 
appearance; appearance of rosacea; redness/blotchiness; skin tone and color; blemishes, 
and dryness/flakiness) on a 4-point scale from 0 [absent) to +3 [severe) by filling out the 
Patient Global Assessment [PatGA), and the physician rated the cardinal signs of rosacea 
using the Physician's Global Assessment [PhyGA), as described by Wilkin et al. [12]. Clinic 
staff called patients approximately 2 weeks after day 1 to ask about their experience using 
the cream. Patients returned to the clinic approximately 30 days after day 1 for final 
assessments and photographs. At this visit, patients and the physician rated the effectiveness 
of the cream by filling out the Patient Efficacy Assessment [PatEA) and the Physician's 
Efficacy Assessment [PhyEA), respectively. The PatEA and PhyEA each consisted of a 5-point 
rating scale from -1 [worse) to +3 [cleared up). All patients were questioned for any adverse 
events, side effects, or complaints they experienced during the 30-day treatment period. 



A total of 10 acne rosacea patients [7 women, 3 men; mean age 69.0 ± 8.58 years; age 
range 51-81 years; all Caucasian) took part in this case series. At baseline, all study patients 
self-reported the overall appearance of rosacea to be either mild [1 of 10, 10%) or moderate 
[9 of 10, 90%) on the PatGA. Redness and blotchiness were reported as mild for 5 [50%) of 
the patients and moderate for the remaining 5 [50%) patients [fig. 1). The physician 
assessed that all of the patients had either subtype 1 [erythematotelangiectatic) or subtype 2 
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[papulopustular) rosacea, or a combination of the two [table 1). The majority of patients [8 
of 10, 80%) had moderate subtype 1 rosacea. Other results from the PhyGA indicated that, 
for all patients, flushing was mild [4 of 10, 40%) or moderate [6 of 10, 60%); erjithema was 
mild [2 of 10, 20%) or moderate [8 of 10, 80%); papules and pustules were absent [4 of 10, 
40%), mild [3 of 10, 30%), or moderate [3 of 10, 30%), and telangiectasia was moderate [9 
of 10, 90%) or severe [1 of 10, 10%). Secondary features of rosacea were noted to be absent 
in these patients. 

At the end of the 30-day period, the physician assessed the effectiveness of the cream 
using the PhyEA. Rosacea improvement was noted in 7 of the 10 [70%) patients; no 
improvement was observed in 2 [20%) patients, and worsening occurred in 1 [10%) patient 
[fig. 2). The study patients self-assessed their rosacea using the PatEA. Five [50%) patients 
reported rosacea improvement, 4 [40%) patients reported no improvement, and 1 [10%) 
patient reported worsening of their skin [fig. 2). Representative before and after photo- 
graphs showing marked improvement in overall rosacea appearance for 2 patients following 
30 days of anatabine cream use are shown in figure 3. 



In the present open-label case series study, twice daily application of a topical facial 
cream containing the minor alkaloid anatabine was shown to improve the appearance of the 
skin in patients with mild to moderate rosacea. As rated by the physician, skin appearance 
improved in 70% of the patients, and 50% of the patients self-reported an improvement 
following 30 days of topical application. There were no complications or adverse events 
reported by any of the patients in the case series, indicating that the investigative product 
was safe and very well tolerated. 

Anatabine has been shown in multiple in vitro and in vivo models of excessive inflam- 
mation to attenuate the production of proinflammatory mediators through a reduction in the 
activation of the transcription factors NF-kB and STAT3 [9-11, 13]. Research has shown that 
NF-kB is involved in the upregulation of the antimicrobial peptides [cathelicidins) and other 
proinflammatory mediators believed to be involved in the progression and severity of 
rosacea [14, 15]. Mastrofrancesco et al. [16] showed that the topical rosacea treatment 
azelaic acid inhibited ultraviolet light-induced activation and translocation of NF-kB and 
reduced the production of proinflammatory cytokines in human keratinocytes. Therefore, 
anatabine may provide anti-inflammatory benefits when applied topically by interfering 
with NF-kB activation, or through inhibition of some other related proinflammatory 
signaling mechanism [fig. 4). 

An important consideration when evaluating a topically applied product containing a 
plant-based compound for a condition characterized by sensitive skin such as rosacea is its 
risk of inducing contact dermatitis [17, 18]. Anatabine is an alkaloid found in a wide range of 
Solanaceae family plants, including many commonly consumed food staples such as 
tomatoes and potatoes, but to date, there have been no published reports of any hypersensi- 
tivity or allergic reactions directly attributed to the ingestion of or skin exposure to 
anatabine. Results from this case series suggest that contact dermatitis was not an issue for 
the patients using the anatabine cream; however, future studies of the cream in larger 
populations of patients should further evaluate this possibility. 

Most patients in this case series had moderate erythematotelangiectatic rosacea, which 
is characterized by persistent flushing and redness, and may include stinging, burning, and 
swelling. These particular signs and symptoms of rosacea could be due to excessive. 
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uncontrolled inflammation in the skin, and thus may respond particularly well to treatment 
with a topical anatabine preparation. It is uncertain if other subtypes of rosacea, particularly 
those involving papules and pustules and/or tissue/vascular damage, would respond as 
favorably. Further studies focusing on the effects of an anatabine-based cream on other 
subtypes of rosacea would provide more insight into the actions of this compound. It must 
be noted that interpretation of the results of this case series is limited due to the small 
sample size and lack of a control group. 

The primary objectives of this case series were to determine if twice daily application of 
the anatabine cream was safe and if it would improve the appearance of the skin in a small 
sample of patients primarily suffering from persistent erythema due to rosacea. Both 
objectives were met, although there was some disparity in the perceived effectiveness of the 
cream between the patients and the physician, as indicated by the PatEA and the PhyEA 
assessment scores. The physician rated a greater degree of improvement [i.e. 1 or 2 points) 
than the patient in 6 of 10 cases, whereas only 1 patient's self- reported rating of improve- 
ment was greater than the physician's rating. This difference in perceived outcome could be 
due to the fact that patients saw themselves every day and might not have noticed changes 
happening over time, whereas the physician saw them once at baseline, and then again after 
30 days. Other studies of rosacea treatments have resulted in a similar phenomenon in 
which investigator ratings of success or improvement were typically of a greater magnitude 
or frequency than study subjects' ratings, although not necessarily statistically different [19- 
22]. A possible solution to reduce or eliminate this type of rating disparity between observer 
and self-reported measures would be the use of before and after photographs for compari- 
son purposes for both physician and patient use. 

In conclusion, results from this open-label case series show that daily application of a 
topical facial cream containing the minor alkaloid anatabine is safe and well tolerated and 
can reduce the signs and symptoms of mild to moderate rosacea. Improving the appearance 
of the skin by reducing persistent erythema, and possibly other signs and symptoms of 
rosacea, could lead to an overall increase in the quality of life for those dealing with this 
chronic disease. A larger, double-blind, vehicle-controlled trial of the anatabine facial cream 
in subjects with mild to moderate rosacea appears to be warranted. 
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Table 1. PhyGA of rosacea at baseline 



Study participants (n = 10] 
n (%] 



Primary features of rosacea 




Flushing 




IVIild 


4 (40] 


Moderate 


6 (60] 


Non-transient erythema 




Mild 


2 (20] 


Moderate 


8 (80] 


Papules and pustules 




Absent 


4 (40] 


Mild 


3 (30] 


Moderate 


3 (30] 


Telangiectasia 




Moderate 


9 (90] 


Severe 


1 (10] 


Global assessment of rosacea 




Subtype 1: erythematotelangiectatic 




Mild 


1 (10] 


Moderate 


8 (80] 


Severe 


1 (10] 


Subtype 2: papulopustular 




Absent 


4 (40] 


Mild 


3 (30] 


Moderate 


3 (30] 


Subtype 3: phymatous 




Absent 


10 (100] 


Subtype 4: ocular 




Absent 


10 (100] 
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Overall Skin Appearance Redness, Skin Tone and Blemishes Dryness, 
Appearance of Rosacea Blotchiness Color Flakiness 



l~l Absent H Mild □ Moderate | Severe 

Fig. 1. PatGA of rosacea at baseline. Patients rated 6 components of their baseline skin appearance and 
rosacea symptoms (overall skin appearance; appearance of rosacea; redness/blotchiness; skin tone and 
color; blemishes, and dryness/flakiness] on a 4-point scale from 0 (absent] to +3 (severe] by filling out 
the PatGA. All study patients self-reported the overall appearance of rosacea to be either mild (1 of 10, 
10%] or moderate (9 of 10, 90%]. Redness and blotchiness were reported as mild for 5 (50%] of the 
patients and moderate for the remaining 5 (50%] patients. 




Worse No Change 



Minimal or 
Definite 
Improvennent 



Efficacy Rating 



Fig. 2. PatEA and PhyEA ratings. Patients and the physician rated the effectiveness of the cream for 
improving skin appearance after 30 days of twice daily use by filling out the PatEA and the PhyEA, 
respectively. The PatEA and PhyEA each consisted of a 5-point rating scale from -1 (worse] to +3 (cleared 
up]. The physician rated rosacea improvement in 7 of the 10 (70%] patients, and 5 (50%] patients self- 
reported rosacea improvement. 
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Fig. 3. Before and after photographs. Photographs showing 2 patients before (a, c] and after [b, d] 30 days 
of anatabine cream apphcation. A marked reduction in facial erythema and improvement in the 
appearance of the skin was observed. 
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Environmental Stressors (UV light radiation, heat, cold, spicy food, etc.) 
Microbes, Bacteria, etc. Stinnulate Epidermal Cells 



Activation of Cellular Pattern Recognition Receptors (e.g., TLR2) 




ntracellular Signaling Cascade Initiated an? 
Activation of Transcription Factors Including: 
■ NF-kB 
• STAT3 



Gene Transcription, Production, and 
Release of Pro-Inflammatory 
Chemokinesand Cytokines, 
Reactive Oxygen Species, Serine Proteases, 
Antimicrobial Peptides, etc.. Including: 

■ Chemokines: CXCLl, CXCL8, CCL20 

■ Cytokines: IL-lp, iL-6,TNF-a, IL-8 

■ Nitric oxide 

■ Kallikreins(e.g.,KLK5) 

■ Cathelicidins (e.g., LL-37) 




Histopathological Changes: 
• Increased vascular permeability and dilatation 

■ Edema 

■ Tissue and collagen destruction 

■ Recruitment and activation of pro-Inflammatory 
leukocytes (e.g., neutrophils, macrophages, 
monocytes, Thl and Thl7 cells, etc.) and 
propagation of inflammatory response 



Rosacea Signs and Symptoms: 

■ Erythema/Flushing 

■ Swelling 

■ Burning/Stinging 

■ Papules/Pustules 
■Telangiectasia 



Fig. 4. Proposed mechanism of anatabine's effects on the proinflammatory signaling pathways involved in 
rosacea. The key molecular components believed to be involved in the proinflammatory signaling 
pathways and pathophysiology of rosacea are shown [4-7, 15]. The proposed mechanism of anatabine's 
effects on rosacea signs and symptoms is through interference with the activation and translocation of 
transcription factors such as NF-kB and STATS involved in the propagation of proinflammatory signaling 
pathways. 
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